SEQUENCE LISTING 



<110> Miller, Brian S. 

Shetty, Jayarama K. 

<120> Modified Forms of Pullulanase 



GC396-2 

<140\09/262, 126 
<141>\L999-03-03 





<160> 9 



<170> FastSEQ for Windows Version 3.0 



<210> 1 
<211> 2794 
<212> DNA 
<213> B. deramii 



cans 



<221> misc_feature\ 
<222> (1) . . . (2794) 
<223> n = A, T, C, oi 



<400> 
gatgggaaca 
tggagtctat 
gctgactctt 
attatcgttc 
agcaaaggaa 
gatgctgagg 
gtgctggtta 
catgacgaca 
caagatgtaa 
gcacctgata 
ggagatcttc 
ccgagttacc 
ttttcgtata 
ttacaagtag 
gatgtgagcc 
cgtaatgtgc 
acacagaaag 
ctttatgaca 
ggtgtgtggg 
acaggccaag 
ggaacgagag 
aaacatatta 
ttttccattg 
aaaggaacaa 
attactcatg 
acccaagata 
acaaatgcga 
cgtgaacaca 
tctgacttcg 
ccaacggatc 



cgacaacgat 
ggatgtggcc 
ttggagctgt 
gcactcaaga 
atgaggtgtg 
atgcagctaa 
aacttagcca 
cagcaaataa 
ccgctgtttt 
atcacagtac 
ctgaaggaaa 
catctgacaa 
ttccgtccac 
aaagcggggt 
atactctgtc 
ttaattcatc 
caacaacctt 
gtgcaacggg 
aagcaacggt 
gctctacccg 
gcatgattgt 
cgccaaagaa 
accctaattc 
agggccctga 
ttcagcttat 
attggggtta 
atggtaatgc 
ttggggttaa 
ataaaattgt 
aggtactgga 



cattgto 
aaaagacg* 
tgcaagtgct^ 
ttggaccaaa 
gcttgtagaa 
acccgctgta 
gccgttaact 
ggatattcca 
ggcaggtacc 
tttattaaaa 
ctaccaatat 
cattaattta 
tcatgcagtc 
taaaacggat 
cattcaaaca 
acagtactac 
taaagtctgg 
ttctgtaaca 
taatcaaaac 
aacggctgtt 
ggacctggct 
tatagaagat 
gggtatgaaa 
caacgtaaag 
gcctgttttc 
tgaccctcgc 
tcgtataaaa 
catggatgtt 
accagaatat 
aatgaaattg 



tatttttgcc 
ggtggggctg 
^gatattccag 
jatgtgagcg 
laaacagcc 
agoaacgctt 
ctt^qggaag 
gtgacatctg 
ttccaaqata 
aaggtgao±a 
aaagtggc&t 
acagtccctg^ 
tatgacacaa 
ctcgtgacgg 
gatggctatc 
tattcaggag 
gcaccaactt 
aaaatcgtac 
cttgaaaatt 
gatccttatg 
aaaacagatc 
gaggtcatct 
aataaaggga 
acggggatag 
gcatctaaca 
aactatgatg 
gagtttaagg 
gtctataatc 
tattaccgta 
cangcngaaa 



ctgctggtga 

aatacgattt 

gaaacccaag 

ctgaccgcta 

aaatttttta 

atttagatgc 

gnnnaagcgg 

tgaaggatgc 

tttttggagg 

acaatctcta 

taaatgatag 

ccggcggtgc 

t^taataatcc 

ttactctagg 

aggcaaagca 

atgatcttgg 

ctactfcaagt 

ctatgacggc 

ggtattaoat 

caactgcga 1 

ctgctggctg^ 

atgaaatgga 

agtatttggc 

attccttaaa 

gtgtcgatga 

ttcctgaagg 

aaatggttct 

atacctttgc 

cgatgatcca 

ggccaatggt 




ttatcaacct 
caatcaaccg 
tcaggtagga 
catagattta 
taatgaaaaa 
ttcaaaccag 
ctttacggtt 
aagtcttggt 
ttccgattgg 
tcaattctca 
ctggaataat 
acacgtcact 
taatgcggat 
ggaagatcca 
ggtgatacct 
gaatacctat 
aaatgttctt 
atcgggccat 
gtatgaggta 
tgcaccaaat 
^gaacagtgat 
:gtccgtgac 
tqttacagaa 
aca^cttggg 
aactgatcca 
gcaguatgct 
ttcactccat 
cacgcaa^tc 
ggtaattata 
tcaaaaatt^t 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 



1 



attattgatt 
ttaatggcgc 
aatccaggaa 
gatcagcttc 
ttacgaaacg 
gcaacaggct 
tcttcaccag 
aaaatagccc 
gcacaagcag 
cttcgtanaa 
gattggagca 
cttcgtcttg 
caattcctaa 
gacaaatggg 
ttgccgagcg 
ggtcaagcag 
gtaagcccag 



cccttaagta 
tgcttggaaa 
ttgcacttta 
tgacaaaagg 
cgttggacgg 
taactgatgc 
gtgagacaat 
taagcaatcc 
ttgttatgac 
aaggcggcaa 
ggaaagctca 
atcacccagc 
atagtccaga 
gaaatatcat 
ggaaatgggc 
agggaagtgt 
accacggtaa 



ttgggtcaat 
agacacgatg 
cggtgagcca 
agctcaaaaa 
caatgtcttt 
aattaagaat 
taactatgtc 
taatgattcc 
ctcacaaggc 
cgacaatagt 
atatccagat 
cttccgcatg 
gaacacagtg 
tgttgtttat 
aatcaatgct 
ccaagtacca 
aaagtaatag 



gagtatcata 
tccaaagctg 
tggacgggtg 
ggcatgggag 
gattcttccg 
ggcgttgagg 
acaagtcatg 
gaagcggatc 
gttccattca 
tataatgcag 
gttttcaact 
acgacagcta 
gcctatgaat 
aacccaaata 
acgagcggta 
ggtatatcta 
aaaa 



ttgacggctt 
cctcggagct 
gaacctctgc 
tagcggtgtt 
ctcaaggttt 
ggagtattaa 
ataactacac 
ggattaaaat 
tgcaaggcgg 
gcgatgcggt 
attatagcgg 
atgaaatcaa 
taactgatca 
aaactgtagc 
aggtaggaga 
tgatgatcct 



ccgttttgac 
tcatgctatt 
actgccagat 
taatgacaat 
tgcgacaggt 
tgactttacc 
cctttgggac 
ggatgaactc 
ggaagaaatg 
caatgagttt 
gctaatccac 
tagccacctc 
tgttaataaa 
aaccatcaat 
atccaccctt 
tcatcaagag 



1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2794 



<210> 2 
<211> 958 
<212> PRT 

<213> B. deramif icans 



<220> 

<221> VARIANT 

<222> (1) . . . (956) 

<223> Xaa = Any Amino Acid 



<220> 

<221> VARIANT 
<222> (957) . . . (957) 

<223> Xaa = gap of indeterminate length 



<400> 2 



Met 


Ala 


Lys 


Lys 


Leu 


He 


Tyr 


Val 


Cys 


Leu 


Ser 


Val 


Cys 


Leu 


Val 


Leu 


1 








5 










10 










15 




Thr 


Trp 


Ala 


Phe 


Asn 


Val 


Lys 


Gly 


Gin 


Ser 


Ala 


His 


Ala 


Asp 


Gly Asn 








20 










25 










30 






Thr 


Thr 


Thr 


He 


He 


Val 


His 


Tyr 


Phe 


Cys 


Pro 


Ala 


Gly Asp 


Tyr 


Gin 






35 










40 










45 








Pro 


Trp 


Ser 


Leu 


Trp 


Met 


Trp 


Pro 


Lys 


Asp Gly Gly Gly Ala 


Glu 


Tyr 




50 










55 










60 










Asp 


Phe 


Asn 


Gin 


Pro 


Ala 


Asp 


Ser 


Phe 


Gly Ala 


Val 


Ala 


Ser 


Ala 


Asp 


65 










70 










75 










80 


He 


Pro 


Gly 


Asn 


Pro 


Ser 


Gin 


Val 


Gly 


lie 


He 


Val 


Arg 


Thr 


Gin 


Asp 










85 










90 










95 




Trp 


Thr 


Lys 


Asp 


Val 


Ser 


Ala 


Asp 


Arg 


Tyr 


He 


Asp 


Leu 


Ser 


Lys 


Gly 








100 










105 










110 






Asn 


Glu 


Val 


Trp 


Leu 


Val 


Glu 


Gly 


Asn 


Ser 


Gin 


He 


Phe 


Tyr Asn 


Glu 






115 










120 










125 








Lys 


Asp 


Ala 


Glu Asp 


Ala 


Ala 


Lys 


Pro 


Ala 


Val 


Ser 


Asn 


Ala 


Tyr 


Leu 




130 










135 










140 










Asp 


Ala 


Ser 


Asn 


Gin 


Val 


Leu 


Val 


Lys 


Leu 


Ser 


Gin 


Pro 


Leu 


Thr 


Leu 


145 










150 










155 










160 


Gly 


Glu 


Gly 


Xaa 


Ser 


Gly 


Phe 


Thr 


Val 


His 


Asp Asp 


Thr 


Ala 


Asn 


Lys 










165 










170 










175 




Asp 


He 


Pro 


Val 


Thr 


Ser 


Val 


Lys 


Asp 


Ala 


Ser 


Leu 


Gly Gin Asp 


Val 



2 




180 



Th y 


nlo 


Val 


Ton 


Al a 
nx a 


gi v 

uiy 


Thr 


Phe 

rue 






1 QR 










200 


T vn 

irp 


Ala 


Dv-A 

riO 


nop 


mo 1 1 




Ser 


Thr 




9 1 n 

Z 1 u 










215 




Leu 


iyr 


bin 


Ph» 


Coy* 
O " i. 


gi v 


Asp 


Leu 


Zlj 










910 






Vol 


nXa 


T on 
lie U 


A c;ti 






Trp 


Asn 










94 R 








A cn 


Toil 
lit! I! 


Thr 


V GL X 


i X V 


Ala 


Gly Gly 








960 










riO 


Cor 
Del 


1 IlX 




Al a 


Va 1 

vai 


Tyr Asp 
















280 


T on 


O -L 11 


Va 1 


f^l 11 

O X LI 




Gly 


Val 


Lys 














295 




L-xy 


L-XU 


Asp 


C X O 


nop 


Va 1 


Ser 


His 


"3 n ci 
















Tyr 


fin 

Li .in 


nxa 


J_iy 5 


uJ.Ii 


Va 1 
val 


He 


Pro 










00c 








rp, ,y 

iyr 


iyr 


iyr 


ocx 


fil \i 


Ben 

nop 


Asp 


Leu 








14 n 










i nr 


i nr 




T tip 

ijy 5 


Va 1 

val 


irp 


Ala 


Pro 






Job 










360 


Leu 


Tyr 


Asp 


O A V* 

Ocl 


Al a 




Gly Ser 




J /u 










375 




Ala 


ber 


biy 


nlS 


laiy 


vax 


Trp 


Glu 


■JOE 










ion 






Asn 


Trp 


Tyr 


iyr 


Kie t 


iyr 


Glu 


Val 










/fit; 








Hxa 


va j. 


Asp 


riO 


iyr 


Al a 


Thr 


Ala 








H. Z U 










rlet 


lie 


vai 


nop 


Leu 


Ala 
nla 


Lys 


Thr 
















440 


Lys 


nis 


Tl 0 

x xe 


Th r 


Prn 

rru 


T \T<2 

liyo 


Asn 


He 














455 




Asp 


val 


Arg 


Asp 


rne 


Cor 


He 


Asp 


A c 0. 










d 70 






uxy 


Lys 


iyr 


T 011 

Lit". Li 


Al a 

nx a 


T .^1 1 

JjCU 


Thr 


Glu 










A fl R 








v ax 


Lys 


1 nr 


biy 


Tl p> 
lie 


& en 
nop 


Ser 


Leu 








roo 












Lsu 


L v lt5 l_ 


Prri 
ri u 


Va 1 
v ax 


Php 
cue 


Ala 


Ser 






RI R 
O X 3 










520 


1 IlX 


uXIl 


7\ en 
nop 


fieri 
rVJ 1 1 


Trn 
up 


Glv 


Tyr Asp 




r m 










535 




uiy 


VjXll 


i yr 


Ala 

ni ct 


Thr 


Ren 


Ala 


Asn 


Rd R 










550 






Tiro 

ijys 


VjXU 


Mot* 


Va 1 
v a x 


T .on 




Leu 


His 










RfiR 








Zi cn 
nbp 


Va 1 
V aX 


Val 


T vr 


Asn 


His 


Thr 


Phe 








ra n 










Lys 


lie 


Val 


Pro 


Glu 


Tyr 


Tyr 


Tyr 






595 










600 


Pro 


Thr 


Asp 


Gin 


Val 


Leu 


Glu 


Met 




610 










615 




Val 


Gin 


Lys 


Phe 


He 


He 


Asp 


Ser 


625 










630 








185 










190 






0111 


n 1 0 


He 


Phe 


Gly 


Glv 


Ser 


Asp 










205 








T .on 

Xj LI 


T,pn 


Lys 


Lys 


Val 


Thr 


Asn 


Asn 








220 










Pro 


Glu 


Gly Asn 


Tvr 


Gin 


Tvr 


Lvs 






235 
£p *j ~j 










240 


Sen 
no 1 1 


C pi y 

OCX 


iyr 


Pro 


Ser 


Asp 


Asn 


He 




250 










255 




Ala 


His 


Va 1 

val 


Thr 

J. 1 1 L. 


Phe 


Ser 


Tyr 


He 


265 










270 






Thr 


He 


Asn 


7A e y\ 


Prn 


Asn Ala Asp 










285 








Thr Asp 


Le.u 


Va 1 

vax 


Thr 


Val 


Thr 


T .on 
lie Ll 








inn 










Thr 


Leu 


Go v 

ber 


lie 


Gin 
win 


Thr 


Asp 


uiy 






315 










190 


Arg 


Asn 


Val 


Leu 


A C.T1 


Ser 


Ser 


oxn 




330 










335 




Gly Asn 


Thr 


Tyr 


Thr 

1 ilX 


Gin 


Lys 


Ala 


345 










350 






Thr 


Ser 


Thr 


Gin 


Va 1 
val 


Asn 


Val 


Leu 










365 








Val 


Thr 


Lys 


He 


Val 


Pro 


Met 


1 nr 








380 










Ala 


Thr 


Val 


Asn 


Gin 


Asn 


Leu 


UlU 






395 










400 


Thr Gly 


Gin Gly Ser 


Thr Arg 


Thr 

1 1 IX 




410 










415 




He 


Ala 


Pro 


Asn 


Gly 


Thr 


Arg 


uiy 


425 










430 






Asp 


Pro 


Ala 


Gly 


Trp 


Asn 


Ser 


nop 










445 








Glu Asp 


Glu 


Val 


He 


Tyr 


Glu 


Met 








460 










Pro 


Asn 


Ser 


Gly 


Met 


Lys 


Asn 


Lys 






475 










480 


Lys 


Gly 


Thr 


Lys 


Gly 


Pro 


Asp 


Asn 




490 










495 




Lys 


Gin 


Leu 


Gly 


He 


Thr 


His 


Val 


505 










510 






Asn 


Ser 


Val 


Asp 


Glu 


Thr 


Asp 


Pro 










525 








Pro Arg 


Asn 


Tyr 


Asp 


Val 


Pro 


Glu 








540 










Gly Asn 


Ala 


Arg' 


He 


Lys 


Glu 


Phe 






555 










560 


Arg 


Glu 


His 


He 


Gly 


Val 


Asn 


Met 




570 










575 




Ala 


Thr 


Gin 


He 


Ser 


Asp 


Phe Asp 


585 










590 






Arg 


Thr 


Met 


He 


Gin 


Val 


He 


He 










605 








Lys 


Leu 


Xaa 


Ala 


Glu 


Arg 


Pro 


Met 








620 










Leu 


Lys 


Tyr 


Trp 


Val 


Asn 


Glu 


Tyr 






635 










640 



3 




HIS 


Tim 

lie 


Asp 


p 1 \r 

biy 


rne 


Arg 


rne 










fid ^ 






Thr 


Met 


oer 


Lys 


111 a 


nld 


Cor 

oer 
















Ala 


Leu 


lyr 


pi w 


Pin 


rro 


irp 






K> 1 0 










Asp Gin 


Leu 


Leu 


1 nr 


Lys 


biy 




byu 










O V D 


Pne 


Asn 


ASp 


Asn 


Leu 


Arg 


Asn 


•7 a r 

705 










Tin 
/ 1 U 




Ser 


Aia 


pi T-i 


uiy 


rne 


Mia 


1 nr 










f Zo 






Lys 


TV r- -w* 

Asn 


Gly 


val 


GlU 


p 1 1 * 
Gly 


oer 








n a r\ 
1 Q U 








Glu 


Thr 


He 


7\ 

Asn 


Tyr 


val 


1 nr 






1 00 










Lys 


He 


TV 1 _ 

Ala 


Leu 


Ser 


Asn 


Pro 




770 










775 


Met 


Asp 


Glu 


Leu 


Ala 


Gin 


Ala 


785 










790 




Phe 


Met 


Gin 


Gly 


Gly 


Glu 


Glu 










one 






Asn 


Ser 


Tyr 


Asn 


TV 1 _ 

Ala 


Gly Asp 








O O A 

820 








Lys 


Ala 


Gin 


Tyr 


Pro 


Asp 


Val 






835 










Leu Arg 


Leu 


Asp 


His 


Pro 


Ala 




850 










855 


Asn 


Ser 


His 


Leu 


Gin 


Phe 


Leu 


865 










870 




Glu 


Leu 


Thr 


ASp 


HIS 


Val 


Asn 










0 OD 






Val 


Tyr 


Asn 


Pro 


Asn 


Lys 


Thr 








yuo 








Lys 


Trp 


Ala 


He 


Asn 


Ala 


Thr 






915 










Gly Gin 


Ala 


Glu 


Gly 


Ser 


Val 




930 










935 


Leu 


His 


Gin 


Glu 


Val 


Ser 


Pro 


945 










950 






Asp 


Leu 


Met 


Ala 


T an 
l-i U 


T on 












650 










655 

vj *J -_J 




pi 11 

ulU 


Leu 


His 


Ala 




Hon 






T 1 p 




665 










670 






1 nr 


Gly Gly Thr 






T on 


ri u 


A cr^ 


680 










685 








Ala 


Gin 


Lys 


Gly 


Mot 


ui y 


Ua 1 
v a -L 




Vfl 1 
V d _L 










700 










Ala 


Leu Asp Gly 


7\ cr t"\ 


V CtJ. 


r 1 is 


Asp 


Ser 








715 










720 


Gly Ala 


Thr Gly 


T Qi 1 


J. ill 


nop 


Ala 


He 






730 










735 




He 


Asn Asp 


Phe 


f U y 


oer 


oer 


Pro Gly 




745 










/ o\j 






Ser 


His 


Asp Asn 


lyr 


i. nr 


Leu 


Trp Asp 


760 










1 DJ 








Asn 


Asp 


Ser 


Glu 


Aia 


Asp 


Arg 


He 


Lys 










"7 fin 










Val 


Val 


Met 


Thr 


oer 


bin 


PI \r 


vai 


"D T" 








795 










800 


Met 


Leu Arg 


Xaa 


Lys 


Pi 17 

uiy 


PI w 

ijiy 


Asn 


Asp 






810 










815 




Ala 


Val 


Asn 


Glu 


rne 


TV i-im 

ASp 


Trp 


Ser 


Arg 




825 










0 jU 






Phe 


Asn 


Tyr 


Tyr 


C? a 

ber 


PI If 

biy 


Leu 


He 


His 


840 










0 4 o 








Phe 


Arg 


Met 


Thr 


1 nr 


Ala 


Asn 


Glu 


He 










0 bu 










Asn 


Ser 


Pro 


Glu 


Asn 


1 nr 


vai 


Ala 


Tyr 








875 










880 


Lys 


Asp 


Lys 


Trp 


biy 


Asn 


Tl Q 

lie 


He 


Val 






890 










895 




Val 


Ala 


Thr 


He 


Asn 


Leu 


rro 


Ser 


Gly 




905 










910 

~s -L \j 






Ser 


Gly Lys 


Val 


Gly 


Glu 


Ser 


Thr 


Leu 


920 










925 








Gin 


Val 


Pro Gly 


He 


Ser 


Met 


Met 


He 










940 










Asp 


His 


Gly Lys 


Lys 


Xaa 


Lys 







955 



<210> 3 

<211> 718 

<212> PRT 

<213> B. subtilis 



<400> 3 

Met Val Ser He Arg Arg Ser Phe 

1 5 
He He Thr Val Leu He Pro Ala 
20 

Pro Phe Arg Leu Glu Thr Glu He 

35 40 
Glu Glu Tyr Ser Leu Glu Ala Lys 

50 55 
His Pro Val Thr Phe Gly Lys He 
65 70 



Glu 


Ala 


Tyr 


Val 


Asp 


Asp 


Met 


Asn 




10 










15 




Glu 


Gin 


Lys 


Glu 


He 


Met 


Thr 


Pro 


25 










30 






Thr 


Asp 


Phe 


Pro 


Leu 


Ala 


Val 


Arg 










45 








Tyr 


Lys 


Tyr 


Val 


Cys 


Val 


Ser 


Asp 








60 










His 


Cys 


Val 


Arg 


Ala 


Ser 


Ser 


Gly 



75 80 



4 




HIS 


Lys 


i nr 


Asp 


Leu 
85 


bin 


lie 


bi y 


Asp 


Asp 




rne 

i on 

X \J u 


iyr 


Tur 

lyr 




bi y 


Asp 


LJ -i e> 

HIS 


i nr 
115 


v ai 


rne 


Lys 


V dl 


irp 
120 


vai 


Lys 
130 


Leu 


Ser 


nlS 


rro 


Ann 

135 


Lys 


Arg 


Leu 


pi,, 


Lys 


biy 


vai 


Tyr 


hi a 


145 










150 






Gly 


Tyr 


GlU 


Tyr 


Leu 
165 


f ne 


L.ys 


Tic 

lie 


Thr 


val 


Asp 


bin 

i on 
loU 


lyr 


/i j. a 


Lys 


hi a 


Val 


Val 


Leu 
195 


Arg 


n -w- 

fro 


Asp 


Gin 


Met 
200 


Phe 


Ser 
210 


His 


Pro 


vai 


Asp 


Ala 
215 


vai 


Phe 


^ — — 

Ser 


He 


HIS 


GlU 


Asn 


ber 


Gly 


225 










230 






Ala 


Leu 


Thr 


Glu 


Thr 
245 


Asp 


l nr 


Gin 


Leu 


Ala 


Tyr 


val 

OCA 


Lys 


GlU 


Leu 


Gly 


Val 


Asn 


Asp 
275 


Phe 


TV, "I _ 

Ala 


r* i i ? 

Gly 


val 


Asp 
280 


Asn 


Trp 
290 


Gly 


Tyr 


Asn 


Pro 


Leu 
295 


TT ' _ 

HIS 


Ala 


Ser 


Asn 


Pro 


His 


Asp 


Pro 


Gin 


305 










310 






Met 


lie 


Asn 


Thr 


Leu 
325 


HIS 


Gin 


HIS 


Val 


Phe 


Asn 


HIS 
*a yi n 


val 


Tyr 


Lys 


Arg 


IT "I 

Val 


Pro 


Gly 
355 


Tyr 


pne 


f ne 


Arg 


Ui ii 

HIS 

360 


Gly 


Thr 
370 


Gly 


vai 


Gly 


Asn 


Asp 
375 


lie 


Lys 


Phe 


lie 


TV 1 _ 

Ala 


Asp 


Cys 


vai 


v ai 


385 










390 






Asp 


Gly 


Phe 


Arg 


ITU 

pne 
405 


ASp 


T mi 

Leu 


Leu 


Leu 


Tyr 




Lys 

A 9n 

*i z u 


blU 


Lys 


'nla 


l nr 


rfie 


biy 


blU 

435 


biy 


irp 


nsp 


LcU 


al * 
440 


Ala 


Ala 
450 


Leu 


a ± a 


Asn 


HI a 


riu 

455 


Hi y 


Asp 


Met 


rne 


Arg 


Asp 


Hid 


\7a 1 
val 


T tie 

iiy o 


465 










470 






i fir 


Gly 


rne 


hi a 


Leu 

4 85 


biy 




biy 


Gly 


He 


Ala 


Gly 
500 


Ser 


Ser 


Gly 


Trp 


Glu 


Pro 


Ser 
515 


Gin 


Ser 


He 


Asn 


Tyr 
520 


Phe 


Trp 


Asp 


Lys 


Met 


Ser 


Phe 


Ala 




nla 


Val 


Tin 
116 


a Ttt 

nl. y 


Th r 


Al Pi 


Ala 


Phe 




90 










95 




VJ J. LI 






ai s 


Val 

V CI J- 


T vr 
i yx 


Thr 


Ala 


i 

1U3 










iiu 






Hid 


rl fj 


ai a 

HI a 


ai a 

Hid 


Thr 




Ala 


Ala 










125 










ui y 




i in 


Php 


Gl n 


Met 


Thr 








X *1 V 










Val 


Thy 

i nr 


Val 


1 1 ll 


biy 


a c; n 


T.ph 


His 

tl X O 






J. J J 










160 


bys 


nsn 


nsn 




U1LI 


T rn 
i rp 




Gl n 




1 10 
1 / u 










175 




vai 


a nr 


vai 


Hon 


biy 


uXU 


Xj y o 


Gl v 
ui y 


1 ftS 

lo J 










190 

JL j \f 






Lys 


irp 


i nr 


al a 

Hid 


riO 


T ai i 




Pr n 

rxu 










9fi5 








T 1 Q 

lie 


lyr 


olU 


l nr 


nl o 


be Li 


a rn 

t\JL y 


Hen 








z z u 










Mesl- 

Kiet 


TIq 

lie 


Asn 


Lys 


n \7 
biy 


T \T c 

iiyo 


iyr 


T.A1 1 
XjG Ll 






9 T R 










240 


i nr 


hi a 


Asn 


biy 


oer 


Car 
Ocl 


OCX 


biy 




t jU 










9 S 5 

Z >J J 




vai 


l nr 


HIS 


vai 


blU 


lifcMi 


T All 

LcU 


Prn 


Z DO 










970 
z / u 






GlU 


GlU 


Lys 


fro 


Leu 


Asp 


a 1 a 
Hid 


T \» r- 

iyr 










zoo 








f ne 


f ne 


hi a 


Pro 


fin 
blU 


biy 




i yr 








ouu 










I nr 


Arg 


Lys 


i nr 


blU 


Leu 


Lys 


bin 






ji j 










320 
*~ \j 


biy 


Leu 


Arg 


vai 


T 1 ea 

lie 


T AIT 


a en 
Hop 


v d l 














335 
j j j 




blu 


Asn 


oer 


T~) >~ ■'"s 

fro 


rne 


blu 


T .\TG 


Thr 

JL 11JL 


"5j|C 

OH O 
















Asp 


bill 


Cys 


biy 


net 


Dm 

rro 


OfcJl 


Holl 










365 
j u *j 








nla 


Ser 


bill 


Arg 


T\ v~ /~t 

Hi y 




a l ^ 

Hid 


a r 
nl y 








380 










iyr 


irp 


Leu 


Pin 
blU 


blU 


iyr 


a qti 

noli 


Val 
v a j. 


















vjiy 


Tl A 

lie 


T 

L*eu 


Ben 

HSp 


Tl ^ 

lie 


Sen 


Thr 

1 1 IX. 


V^ 1 




din 










415 




Lys 


an a 

HI a 


Lys 




biy 


Tip 

1 XC 


XjC Li 


T.pn 


H £. J 
















i nr 


D ^ r\ 

rro 


Leu 


riO 


nib 


ux u 




Xj o 










4 4 5 

T T J 








Mai- 




biy 


T 1 (=> 
lie 


ux y 


Php 


Php 


Asn 








4 fin 

1 u u 










<oiy 


a c t\ 


1 111 


tilt: 




T.pn 


T iV^ 
u _y o 


Ala 

nx c* 






y / *j 










480 


Vjl u 


Del 


a 1 a 
Hid 


f4l n 
bill 


ai s 


Va 1 
v a J- 


Mpr 


His 

nxo 




4 90 










495 




Lys 


Ala 


Leu 


Ala 


Pro 


He 


Val 


Pro 


505 










510 






Val 


Glu 


Ser 


His 


Asp 


Asn 


His 


Thr 










525 








Leu 


Pro 


Gin 


Glu 


Asn 


Asp 


Ser 


Arg 



530 



535 



T . \7 CZ 


Urn 
ni y 


Cpr 




Gin 


Arg 


Leu 


Jl J 










550 




biy 


Val. 


IT J. U 


rue 


T 1 p 


His 










J U —f 






\s x y 


Ua 1 
V Cl X 


Hill 




Ser 


Tvr 


Gin 
















i rp 


Ben 


A TCI 




Glu 


Thr 


Phe 
















Leu 


lie 


C? n 

ber 


Leu 


Arg 


Lys 






610 










615 


Ala 


Asp 


He 


Gin 


Arg 


His 


Leu 


625 










630 




lie 


Ala 


Tyr 


Arg 


Leu 


Tyr 


Asp 










645 






He 


He 


Val 


He 


His 


His 


Ala 



600 



Pro Asn Asp 
675 

Glu Asp Pro 
690 

Thr Val He 
705 



660 
He 

Thr 

Leu 



Pro Tyr 

Glu He 

Tyr Leu 
710 



Arg Leu 
680 
Lys Lys 
695 

Ala Ser 



Val Ala 

Gin Glu 
570 
Ser Asp 
585 

Glu Asp 

Pro Ala 

Cys Leu 

Asp Glu 
650 
Pro Asp 
665 

Leu Cys 
Thr Val 
Asp Leu 



540 
lie He Leu 
555 

Phe Phe Arg 

Ser He Asn 

Val His Tyr 
605 

Phe Arg Leu 

620 
Thr Leu Lys 
635 

Val Asp Glu 

Ser Val Glu 

Asp Pro Ser 
685 

Ala Val Asn 

700 
Lys Ser Phe 
715 



Leu 

Thr 

Gin 
590 
He 

Arg 

Glu 

Trp 

Trp 
670 
Gly 

Gly 

Ala 



Ala Gin 
560 
Lys Gin 
575 

Leu Asp 

Arg Arg 

Ser Ala 

His Leu 
640 
Lys Asp 
655 

Arg Leu 
Phe Gin 
lie Gly 



<210> 4 
<211> 1091 
<212> PRT 

<213> K. pneumonia 



<400> 4 



Met 


Leu 


Arg 


Tyr 


Thr 


Arg 


Asn 


Ala 


Leu 


Val 


Leu 


Gly Ser 


Leu 


Val 


Leu 


1 








5 










10 










15 




Leu 


Ser 


Gly 


Cys 


Asp 


Asn 


Gly 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Ser 


Gly 


Asn 








20 










25 










30 






Pro 


Asp 


Thr 


Pro 


Asp 


Asn 


Gin 


Asp 


Val 


Val 


Val 


Arg 


Leu 


Pro 


Asp 


Val 






35 










40 










45 








Ala 


Val 


Pro 


Gly 


Glu 


Ala 


Val 


Thr 


Ala 


Val 


Glu 


Asn 


Gin 


Ala 


Val 


lie 




50 










55 










60 










His 


Leu 


Val 


Asp 


lie 


Ala 


Gly 


He 


Thr 


Ser 


Ser 


Ser 


Ala 


Ala 


Asp 


Tyr 


65 










70 










75 










80 


Ser 


Ser 


Lys 


Asn 


Leu 


Tyr 


Leu 


Trp 


Asn 


Asn 


Glu 


Thr 


Cys 


Asp 


Ala 


Leu 










85 










90 










95 




Ser 


Ala 


Pro 


Val 


Ala 


Asp 


Trp 


Asn 


Asp 


Val 


Ser 


Thr 


Thr 


Pro 


Ser 


Gly 








100 










105 










110 






Ser 


Asp 


Lys 


Tyr 


Gly 


Pro 


Tyr 


Trp 


Val 


lie 


Pro 


Leu 


Asn 


Lys 


Glu 


Ser 






115 










120 










125 








Gly 


Cys 


lie 


Asn 


Val 


lie 


Val 


Arg Asp Gly 


Thr 


Asp 


Lys 


Leu 


He 


Asp 




130 










135 










140 










Ser 


Asp 


Leu 


Arg 


Val 


Ala 


Phe 


Gly Asp 


Phe 


Thr 


Asp Arg 


Thr 


Val 


Ser 


145 










150 










155 










160 


Val 


lie 


Ala 


Gly 


Asn 


Ser 


Ala 


Val 


Tyr Asp 


Ser 


Arg 


Ala 


Asp 


Ala 


Phe 










165 










170 










175 




Arg 


Ala 


Ala 


Phe 


Gly 


Val 


Ala 


Leu 


Ala 


Glu 


Ala 


His 


Trp 


Val 


Asp 


Lys 








180 










185 










190 






Asn 


Thr 


Leu 


Leu 


Trp 


Pro 


Gly 


Gly Gin Asp 


Lys 


Pro 


lie 


Val 


Arg 


Leu 






195 










200 










205 








Tyr 


Tyr 


Ser 


His 


Ser 


Ser 


Lys 


Val 


Ala 


Ala 


Asp 


Gly Glu 


Gly 


Lys 


Phe 



6 





210 










215 




Thr 


Asp 


Arg 


Tvr 
i yi 


Leu 


Lys 


Leu 


Thr 


225 










230 






Ser 


Met 


Arg 


Phe 


Pro 


His 


Leu 


Ser 










245 








Asp Asn 


Ala 


Asn 


Val 


Asp 


Glu 


Leu 








260 










Ala 


Ala 


Ala 


Glu Asp Gly 


He 


Leu 






275 










280 


AT a 


Glv 


vox 


Leu Asp Asp Ala 


Tvr 
i y x 




290 

Cm ZJ \j 














T vr 

xyr 




Ala 


Gin 


Leu 


ax a 


i-iSp 


Glv 


JU J 










Tin 

J1U 






ir X U 


1 [IX 




Gin 


Gin 


vai 


Asp 


Val 










325 








V ai 


Tin 

lie 


vjiy 


Ser 


His 


D v- ^ 


Met 


Thr 








340 










oer 


irp 




Gly Gly 


Ser 


Asp 


Leu 






■J *J »J 










360 
^> \j \j 




Tit t~ 

i nr 


vol 


Tyr 


His 


fro 


Gin 


Q c» v- 
CI 




o / u 










375 




i nr 


Asp 


It XTO 


Tyr Ala 


HIS 


Ser 


JjC Li 


jOj 
















vai 


Val 




Leu 


Asn 


Asp 


Ser 




















Leu 


Thr 






nlo 


Ala 


Gin 


Lys 








4 ?o 










Thr 


He 




nil! 
UlU 


OC-L 


HI S 


He 


Arg 
















440 


Val 


Pro 


nld 


Glu 


Leu 


Arg 


Gly Lys 




450 










455 




Ser 


Asn 




Val 


Gin 


nib 


Leu 


Lys 


465 
















His 


Val 


ulli 


Leu 


Leu 


Prn 


Val 


Phe 










485 








Ser Asp 


l<y o 


Val 


Ala 


nop 


He 


Gin 








500 










Val 


Asn 




Ala 


Val 


Lys 


Ser 


Ser 






515 










520 


Gly Ser 


Thr 


Val 


Glu 


Glu 


Val 


Leu 




530 










535 




Gin Asp 




Pro 


Gin 


Val 


Gin 


Ala 


545 










550 






Asp 


Ser 


i yi 


Asn 


Trp 


Gly 


Tyr Asp 










565 








Gly Ser 


Tvr 
i yx 


Ala 


Thr 


Asp 


Pro 


Glu 








580 










Arg 


Thr 


Met 


He 


Gin 


Ala 


He 


Lys 






595 










600 


Met 


Asp 


Val 


Val 


Tyr 


Asn 


His 


Thr 




610 










615 




Thr 


Ser 


Val 


Leu 


Asp 


Lys 


He 


Val 


625 










630 






Glu 


Thr 


Thr 


Gly 


Ser 


Val 


Glu 


Ser 










645 








Pro 


Glu 


His 


Arg Met 


Phe 


Ala 


Lys 



660 



220 



Pro 


Thr 


Thr 


Val 


Ser 


Gin 


Gin 


Val 






235 










240 


Ser 


Tvr 


Ala 


Ala 


Phe 


Lvs 


Leu 


Pro 




250 










255 




Leu 


Gin 


Gly Glu 


Thr 


Val 


Ala 


He 


265 










270 






He 


Ser 


Ala 


Thr 


Gin 


Val 


Gin 


Thr 










285 








Ala 


Glu 


Ala 


Ala 


Glu 


Ala 


Leu 


Ser 








300 










Gly Val 


Thr 


Phe 


Ara 


Val 


Trp 


Ala 






315 










320 


val 


Val 


Tyr 


Ser 


Ala 


Asp 


Lys 


Lys 




330 










335 




Arg 


Asp 


Ser 


Ala 


Ser 


Glv 


Ala 


Tro 












350 






Lys 


Gly Ala 


Phe 


Tvr 
j 


Arg 


Tvr 


Ala 










365 








Arg 


Lys 


Val 


Glu 


Gin 


Tvr 


Glu 


Val 








380 










Ser 


rn -w- 

Tnr 


Asn 


Ser 


Glu 


Tvr 


Ser 


Gin 






395 










400 
kj \j 


T A< 1 

Leu 


Lys 


Pro Asp 


Gly 




Asp 


Asn 




410 










415 




i nr 


Lys 


Ala 


Asp 






T 


Me>t 


A o ^ 










4 30 

*i J V 






Asp 


Leu 


Ser 


Ala 


1 X]J 


Sen 


Gin 


Thr 










445 








iyr 


Leu 


Ala 


Leu 


Thr 


Ala 


Gly 


Asp 








4 60 










Thr 


Leu 


Ser 


Ala 


Ser 


Glv 


Val 


Thr 






475 










480 


Asp 


Leu 


Ala 


Thr 


Val 


Asn 


Glu 


Phe 




490 










495 




Gin 


Pro 


Phe 


Ser 


Arg 


Leu 


Cys 


Glu 


505 










510 






Glu 


Phe 


Ala 


Gly 


Tvr 


Cys 


Asp 


Ser 










525 








Asn 


Gin 


Leu 


Lys 


Gin 


Ser 


Asp 


Ser 








540 










Leu 


Asn 


Thr 


Leu 


Val 


Ala 


Gin 


Thr 






555 










560 


Pro 


Phe 


His 


Tyr 


Thr 


Val 


Pro 


Glu 




570 










575 




Gly 


Thr 


Thr Arg 


He 


Lys 


Glu 


Phe 


585 










590 






Gin Asp 


Leu 


Gly 


Met 


Asn 


Val 


He 










605 








Asn Ala Ala Gly 


Pro 


Thr 


Asp 


Arq 








620 










Pro 


Trp 


Tyr 


Tyr 


Gin 


Arg 


Leu 


Asn 






635 










640 


Ala 


Thr 


Cys Cys 


Ser 


Asp 


Ser 


Ala 




650 










655 




Leu 


He 


Ala 


Asp 


Ser 


Leu 


Ala 


Val 


665 










670 







7 




irp 


Th r 
1 IlX 


i nx 

675 


no j-J 


T vr 
1 yx 


J-J jr O 


He 

J- -L ^ 


Asp 
680 


Gly Phe 


Arg 


Phe 


Asp 
685 


Leu 


Met Gly 


iyr 


Hi <= 

nis 


C 17U 




Al a 


r.1 n 


He 


Leu 


Ser Ala 


Tro 


Glu 


Arg 


lie 


Lys Ala 


690 










695 








700 








Leu 




Pro 
t X U 




Tip 


T vr 
1 y x 


Phe 


Phe 


Gly Glu 


Glv 


Tro 


Asp 


Ser 


Asn Gin 


705 










710 








715 








720 


Cat- 


Asp 




it lit; 


uxu 


j. x ~ 


Ala 


Qpr 


Gin He 


Asn 


Leu 


Lys 


Gly 


Thr Gly 






725 








730 










735 


T 1 £i 

i le 




Thr 

i IlX 




Car 
OCi 






XJ^ w 


firn AsD 


Ser 


Val 


Ara 


Gly Gly Gly 






1 4 0 










745 








750 




U3 >" /~\ 

rlO 


rne 


nSp 


Q^r 

OCX. 


p I v 
vjx y 


A en 


Al 3 


XJC u 

760 


Arg Gin 


Asn 


Gin 


Glv 
765 


He 


Gly Ser 


(jiy 


nia 


p l v 
lj j.y 


V ClJ. 


T on 


Pro 


no 1 1 


\D J. LA 


Leu Ala 


Ser 


Leu 


Ser 


Asp 


Asp Gin 


110 










775 








780 








val 


Arg 


Hie 


LcU 




A cn 
nop 


UCU 


Thr 


Arg Leu Gly 


Met 


Ala 


Gly Asn Leu 


1 ft ^ 








7 CJO 








795 








0 uu 


Ala 


Asp 


rne 


v ax 




Tip 

lie 




xiy s> 


Asp Gly Ala 


Ala 

ill GL 


Lys 


Lys 


Gly Ser 








805 








810 










0 Id 


tjlU 


Tin 

i±e 


Asp 


Tut" 

-Lyr 


Hon 


ri,, 
uiy 


Al a 

/AX Cl 


Drrt 

rxu 


Gly Gly Tyr 


Ala 


Ala 


Asp 


Pro Thr 








0 z u 










825 








830 




pi n 


\7 = 1 

vai 


vai 


7A e? -n 


iyr 


Vdl 


Qar 

OCX 


ijy 0 


His Asp Asn 


Gin 


Thr 


Leu 


Trp Asp 
















O *a w 








845 






Met 


lie 
850 


Ser 


Tyr 


Lys 


nia 


Car 

855 


Pin 
bin 


Glu Ala 


Asp 


T .on 

860 


Ala 


inr 


Hxg vai 


Arg 


Met 


pi 


hi a 


vai 


C a v* 
OCX 


Leu 


Al a 
nld 


Thr Val 


Met 




Glv 
vjxy 


Gin 


Qaly lie 


865 










870 








875 








pan 
0 0 u 


Ala 


Fne 


Asp 


L7±n 




\j ±y 


Cat- 

OCX 


PI n 
bill 


Leu Leu Arg 


Cpr 
OCX 


T.vci 
x*y 0 


Ser 


Phe Thr 


















890 










895 


Arg 


Asp 


Clay 


lyr 




O O V" 


PI V 

uiy 




Trp Phe 
905 


Asn 


Arn 


Val 


Asp 
910 


Tyr Ser 


Leu 


PI i-i 

lain 


Asp 
915 


Asn 




iyr 


Aon 


V CI X 

920 


Gly Met 


Pro 


Arg 


He 
925 


Ser 


Asp Asp 


bly 


C a v 

ber 


Asn 


Tyr 


PI 11 
ol u 


Vdl 


Tip 

X lu 


Thr 

1 JlX 


Arg Val 


Lys 


Glu 


Met 

net 


Val 


Ala Thr 


930 










935 








940 








Pro 


pi ii 

biy 


P 1 n 
(jlU 


Aia 




T an 




P 1 n 


Met Thr 


Ala 


Phe 


T vr 
1 yx 


Gin 


Glu Leu 


y q d 
















955 








960 


inr 


pi ii 
LjIU 


Leu 


Arg 


Lys 
965 


Co v 


Ser 


Pro 


Leu Phe 
970 


Thr 


Leu 


Gly 


Asp 


Gly Ser 
975 


Ala 


Val 


ncl 


x»ys 
QRfl 




Val 


Asp 


Phe 


Arg Asn 
985 


Thr 


Gly 


Ser 


Asp 
990 


Gin Gin 


Ala 


Gly 




T .ai t 
DC U 


Val 


Met 


Thr 


Val 


Asp Asp Gly 


Met 


Lys 


Ala 


Gly Ala 




y y j 








1000 






1005 






Ser 


Leu 


nSp 


Ser 


Arg 


Leu 


Asp Gly 


Leu Val 


Val 


Ala 


lie 


Asn 


Ala Ala 


1010 








1015 






1020 








Pro 


Glu 


Ser 


Arg 


Thr 


Leu 


Asn 


Glu 


Phe Ala Gly Glu 


Thr 


Leu 


Gin Leu 


1025 








1030 






1035 








1040 


Ser 


Ala 


He 


Gin 


Gin 


Thr 


Ala 


Gly 


Glu Asn 


Ser 


Leu 


Ala 


Asn Gly Val 








1045 








1050 








1055 


Gin 


He 


Ala Ala Asp Gly Thr 


Val 


Thr Leu 


Pro 


Ala 


Trp 


Ser 


Val Ala 






1060 








1065 






1070 




Val 


Leu 


Glu 


Leu 


Pro 


Gin 


Gly Glu 


Ala Gin Gly Ala Gly 


Leu 


Pro Val 



1075 1080 1085 



Ser Ser Lys 
1090 

<210> 5 
<211> 6 



8 



<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Unknown 

<400> 5 
Asp Val Val He Asn His 
1 5 

<210> 6 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Unknown 
<400> 6 

Gly Phe Arg Leu Asp Ala Ala Lys H 
1 5 

<210> 7 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Unknown 

<400> 7 
Phe Val Asp Val His Asp 
1 5 

<210> 8 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Unknown 

<400> 8 
Tyr Asn Trp Gly Tyr 
1 5 

<210> 9 
<2U> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Unknown 

<400> 9 
Val Trp Ala Pro 
1 



